The catalytic mechanism of serine proteases II: The effect of the protein environment in the alpha-chymotrypsin proton relay system.
The proton relay system of alpha-chymotrypsin is analyzed by the INDOISCRF method. The effects of the protein electric and polarization fields are explicitly introduced in the calculations. It is shown that the multicharged structure Ser-His+Asp- is the most sensitive, from an energetic view-point, towards the protein surrounding effects. Variations in the permanent and polarization fields are discussed, as well as the influence of the substrate and one water molecule localized in the active site of the enzyme. The catalytic role of such changes is conjectured.